Gene expression changes accompanying p53 activity during estrogen treatment of osteoblasts.
Estrogen is known to be anabolic for bone and we have used estrogen treatment as a paradigm to understand how p53 may affect osteoblast differentiation. In previous studies we have shown estrogen treatment to increase p53 functional activity in osteoblasts. Estrogen has been suggested to inhibit apoptosis in osteoblasts. Since the significance of a p53 increase during estrogen treatment is not apparent, we investigated the environment within osteoblasts after treatment with estrogen. We observed two peaks of p53 activity during continuous treatment of 17-[beta]-estradiol (E2) for 72h. The gene expression profile of different cell cycle regulators and apoptosis related genes at different times during treatment with 17-[beta]-estradiol were tested using gene arrays. There was an early increase in expression of several genes involved in apoptosis. This was followed by changes in expression of several genes involved in cell survival and stress response. The second peak of activity was associated with increase in expression of cell cycle regulators. Our results suggest that p53 activity may be a result of activation of several signaling pathways involving apoptosis, cell survival and cell cycle arrest. P53 may have a role in integrating these responses, which eventually results in cell cycle arrest and expression of differentiation markers.